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AMENDMENTS TO TffV. n,AIMS 

1 . (Currently amended) A quantum dot infrared photodetector focal plane array 
(QDIP FPA) for generating infrared images, the device comprising: 

a first contact laver having a metal contact on its surface: 

a first barrier laver on the surface of the first contact lay er having the metal contact: 
a first doped quantum dot laver on the first barrier laver, the first doped quantum dot layer 
confi gured with a plurality of quantum dots, each dot hav ing a size that is 

- * , * . « * 

sensitive to a first color: . 
a sre nnd harrier laver on the first doped quant um dot laver: 

* B^xt^P^^c^nf^t layer on the second barrier layer, the secon d contact layer having a 
metal contact on its surface; 

a fifsi-third b arrier layer on the surface of the firefc -second contact layer having the metal 

■ . ■ ■ - 

■ 

contact; 

■ ■ . ■ • • ■ 

a second d oped quantum dot layer on the ftfst-timd_barTier layer, the second, doped 

quantum dot layer configured with a plurality of quantum dots, each dot having a 
size that is sensitive to a flgst -second color: 

a se^eed -fourth b arrier layer on the second doped quantum dot layer; 

. • ■ . - - 

a second third contact layer on the seeM^foui^barrier layer, the second t hird contact 
layer having a metal contact on its surface; and 

a read-out circuit that is electricailly coupled to each of the metal contacts and adapted to 
correlate electrical signals produced by the doped quantum dot iaye^la yers to 
intensity of sensed light, thereby allowing for the generation of infrared images. 

2. (Original) The device of claim 1 wherein the first contact layer is on an etch stop 
layer, which is on a substrate that is transparent to infrared light. 
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3. (Original) The device of claim 1 wherein the first contact layer is on an etch stop 
layer grown on a substrate layer which was subsequently removed, thereby improving imaging 
capability of the device. 

* * 

4. (Currently amended) The device of claim 1 wherein the first barrier layer, the first 
doped quantum dot layer, and the second barrier layer are repeated a number of times prior to 
adding the second contact layer. 

' * * * * 

• . ■ * 

5. (Original) The device of claim 1 wherein the layers of the device are formed on a 
substrate that is subsequently removed to enable improved imaging capability, and the metal 
contacts are adapted to a common planar surface, thereby enabling bump-bonding to the read-out 
circuit 

* * * * 

6. (Original) The device of claim 1 wherein the layers of the device are formed, and 
the metal contacts are adapted to a common planar surface, thereby enabling bump-bonding to 
the read-out circuit. 

7 . (Original) The device of claim 1 wherein the device is fabricated using both epi- 
growth processing and bump-bonding. 

• ■ 

8. (Cancelled) 

» • - . • ' 

9; (Currently amended) A quantum dot infrared photodetector focal plane array 
(QDIP FPA) for generating infrared images, the device comprising: 

a first stack of quantum dot epi growths sensitive to a first color, and having a first 

» 

contact layer ; 

a second stack of quantum dot epi growths sensitive to a second color, and havinpLa 
second contact layer ; and 

* 

at least one common contact laver distinct from the first and second contact layers: and 
a read-out circuit operatively coupled to each of the contact layers, that is adapted to 
correlate electricial signals produced by the each of the quantum dot epi growths to 

* 

intensity of sensed light, thereby allowing for the generation of infrared images. 
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.10. (Original) The device of claim 9 herein the first and second quantum dot epi 
growths are part of a structure formed separately from the read-out circuit, the structure grown on 
a substrate that was subsequently removed to enable imprpyed imaging capability. 

11. (Original) The device of claim 9 wherein the first and second quantum dot epi 
growths are part of a structure formed separately from the read-out circuit, wherein the structure 
is bump-bonded to the read-out circuit. 

12. (Original) The device of claim 9 further comprising N additional quantum dot epi 
growths, with each additional quantum dot growth adapted to sense a unique color, and to 
provide its output to the read-out circuit. 

13. (Cuirently amended) The device of claim 9 wherein tfao QDIP FPA'h no nn n mn y 
common, and the first quantum dot epi growth is positively biased with respect to the array 
Qomrno norie of the at least one common contact layers, aind the second quantum dot epi growth is 
negatively biased with respect to th e array commo n one of the at least on e common contact 
layers. 

■ . ■ 

14. (Currently amended) A method of manufacturing a quantum dot infrared 
photodetector focal plane array (QDIP FP A) device for generating infrared images, the method 

comprising: 

growing a first contact layer; 

growing a first barrier layer on the first contact layer; 

Rowing a first doped quantum dot laver ori the first barrier layer, the first doped quantum 
dot layer configured with a plurality of quantum dots, each dot h aving a size that 
is sensitive to a first color: . 

growing a second barrier laver on the first doped quant um dot laver; 

growing a first -second contact laver on the second barrier: 

growing a first-third barrier layer on the first -second contact layer; 
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growing a second d oped quantum dot layer on the first -third b arrier layer, the second 
doped quantum dot layer configured with a plurality of quantum dots, each dot 
having a size that is sensitive to a fe«t-second_color; 

■ 

growing a seeOTd-fow&.barrier layer on the seconcLdoped quantum dot layer; 

• . * * ^ 

growing a seeead -thkd c ontact layer on the seeeRd -fourth b arrier layer; and 
bump-bohding a read-out circuit to the grown structure, so as to enable electrical signals 
produced by the doped quantum dot layers to be correlated to intensity of sensed 
light, thereby allowing for the generation of infrared images. 

15. (Original) The method of claim 1 4 further comprising: 

growing an etch stop layer on a substrate that is transparent to infrared light, wherein the 
first contact layer is grown on the etch stop layer. 

16. (Original) The method of claim 1 4 further comprising: 

growing an etch stop layer on a substrate, wherein the first contact layer is grown on the 
etch stop layer; and 

after bump-bonding the grown structure to the read-out circuit, removing the substrate. 

• ■ ■ . . ■ 

* 

'.. 17. (Currently amended) The method of claim 1 4 further compri sing: 
repeating the growing of the first barrier layer, the first doped quantum dot layer, and the 
second barrier layer a number of times prior to growing the second contact layer. 

18. (Original) The method of claim 14 wherein the layers of the device are grown on a 

substrate, the method further comprising: 

... 

removing the substrate to enable improved imaging capability. 

19. (Original) The method of claim 14 further comprising: 

. - ... * 

adapting metal contacts of the contact layers to a common planar surface. 

■ ' 

■ 

♦ 

■ . ■ 

• - . * . • . - 

20. (Cancelled) 
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21. (New) Thedeviceof claim! whereto one of the contact layers provides an array 
common and one of the doped quantum dot layers is positively biased with respect to the array 
common, and the other doped quantum dot layer is negatively biased with respect to the array 



common. 



22. (New) The device of claim 1 wherein the third barrier layer, the second doped 
quantum dot layer, and the fourth barrier layer are repeated a number of times prior to adding the 
third contact layer. 
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